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O. Medin1 studied the autopsy reports of 7,630 children who died in
their first year at the Stockholm Hospital from 1842 to 1911. His aim
was to throw some light on the mode of tubercular infection. Six
hundred and twenty-three of the children had tuberculous lesions, but
this does not mean that they died of the disease. In only six of the 623
cases were the lesions found exclusively in the intestines or mesenteric
glands; 313 had combined lesions, but those farther advanced were in
the bronchial glands and lungs.

Medin discusses the subject under the following heads: (1) Con-
ceptional, or intra-uterine infection. Of the 623 cases only one was

suspicious of being of congenital origin. (2) Infection through the
skin. This is very rare in young children, and when it occurs is usually
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secondary to a tuberculosis of the internal organs. (3) Infection through
the mucous membranes: There was no instance of this mode of infec¬
tion, and the writer concludes that the mucous membrane of nose and
pharynx play a very insignificant rôle in the production of tuberculosis.
(4) Infection through the larynx: This occurred in one case. (5)
Primary pulmonary tuberculosis: In practically 98 per cent, of the
cases the infection was primary in the lungs and occurred by inspiration
of the infecting material. (6) Primary intestinal tuberculosis : In only
2 per cent, were the intestines the primary seat of the lesion and the
rarity of this mode of infection in very young children may be inferred.

Medin also studied the histories with reference to the milk supply,
but found that all the cases occurred in one section of the hospital which
was supplied throughout with milk from the same source. In his thirty
years of experience as pediatrician he has never seen a case of tuber¬
culosis which could be ascribed to infection through the milk.

A. Calmette2 again publishes his views on the mode of tubercular
infection. Direct hereditary transmission from the mother he finds
possible, but very rare, and it has never been proved that the father can

directly transmit the infection. Infection through the mucous mem¬
branes can take place at any age. The mucous membrane of the eye
allows easy passage to the tubercle bacilli. The migrating leukocytes
engulf the bacilli and then re-enter the blood or lymph-stream, carrying
them to various parts of the body. The lung can become directly infected
by inhalation of air impregnated with bacilli. Calmette says it is impos¬
sible to establish a difference between a primary aerogenous infection
and an infection brought to the lung by the lymphatics.

The digestive tract furnishes an easily accessible atrium of infection.
The bacilli travel the entire length of the tract without producing any
lesion; they are taken into the lymph-channels and hence into the gen¬
eral circulation. The number and virulence of the infecting bacilli
determine whether the resulting lesions are single and latent or multiple
and grave. The lungs are usually the seat of the latter because of the
anatomic relations of these organs.

E. Emrys-Roberts3 agrees with Calmette that the most frequent
portals of entry of the tubercle bacilli are the mucous membranes of
the digestive and respiratory tracts, but he cannot agree that of these
the digestive tract is the most frequent. As to ante natal infection, he
feels that there is a strong probability of it. He says that as pregnancy
with its stress and debilitating effects render the organism less able
to cope with infection, it would not be surprising, if in the circulating
blood of the mother were found tubercle bacilli in far greater numbers
than under normal conditions. Moreover, as the cells of the intestinal
mucous membrane cannot prevent the passage of the tubercle bacilli,
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it is difficult to see how the cells of the chorionic villi can prevent their
passage into the fetal circulation. The author says it is easily surmised
that the bacilli introduced into the fetus may be relatively few in num¬

ber; that the lesions they produce may be perifollicular and retrogres¬
sive ; that the v. Pirquet test may be negative ; and while all this makes
the diagnosis of antenatal tuberculosis difficult, yet its possibility cannot
be denied.

L. Findlay4 performed experiments to ascertain the portal of entrance
of the tubercle bacillus, and the relative infectiousness of the human
type for the respiratory and digestive tracts. He easily produced pul¬
monary tuberculosis in rabbits by causing them to inhale air impreg¬
nated with the tubercle bacilli. Feeding experiments, on the other hand,
were not so successful because of the danger of the bacilli entering other
organs at the same time. In feeding through a sound there is always
danger of insufflation and by opening the abdomen the peritoneum is
easily infected. The author intends in the future to enclose the bacilli
in gelatin capsules and pass these through a tube into the stomach. He
does not feel that his experiments confirm the statement that tubercu¬
lous infection often occurs by passage of the bacilli through the unin¬
jured intestinal mucosa.

L. Findlay5 performed a second series of experiments to ascertain
what part the intestines play as a portal of entry of the tubercle bacillus.
Cultures of bovine and human bacilli were suspended in oil, enclosed
in gelatin capsules and injected through a stomach tube into the stomach
of healthy rabbits and rabbits which had recently suffered from intes¬
tinal catarrh.

Findlay draws the following conclusions from his experiments:
1. Healthy rabbits can be infected by ingestion of large amounts of

bovine tubercle bacilli.
2. The bacilli can pass through the apparently intact intestinal

mucous membrane and reach the mesenteric glands within a period of
six days.

3. When infection occurs the intestine is invariably the seat of
lesions, and thus tuberculosis of any organ, other than the intestine, is
always a secondary infection when the bacilli have entered by the intes¬
tinal route.

4. Catarrh of the intestine does not favor the passage of the tubercle
bacilli through the wall, but allows of a more constant and wide-spread
infection and in this way facilitates dissemination.

5. Healthy rabbits apparently cannot be infected by this ingestion of
large amounts of the human tubercle bacilli.

6. Rabbits just recovered from intestinal catarrh develop tubercu¬
losis after the ingestion of human tubercle bacilli.
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7. With the human type of organism a local lesion, though always
present, may be slight in comparison with the diseased foci in the mes¬

enteric glands.
J. Ritter,6 discussing the pathogenesis of glandular tuberculosis in

children, says that modern clinicians and teachers hold to the theory
that primary tuberculosis infection with few exceptions occurs during
the first months of the child's existence, or during the fifth or possibly
the sixth year; that the primary focus, generally aerogenous in origin,
is in the lung itself near a bronchus but usually subpleural; that after
a shorter or longer period of incubation the regional glands are primarily
involved and the cervical glands secondarily; that subsequent forms of
tuberculosis, pulmonary, osteal, and meningeal, are tertiary manifesta¬
tions of the disease.

Only occasionally is the infant infected before birth; usually he is
slowly and gradually infected from living in a tuberculous environment
during the first years of life. If the number of bacilli taken into the
organism is small and the infection only occasionally repeated, a cure
or arrest of the tuberculous process will take place and there will be pro¬
duced a gradual immunity which will protect against phthisis in later
life. If, however, many virulent bacilli are taken into the organism
and the infection is often repeated, the child will succumb to a gen¬
eralized infection. The immunity acquired by infection with small num¬

bers of bacilli is, however, only relative, for, if the organism becomes
reinfected with a large number of virulent bacilli, a so-called massive
infection, there is established an active tuberculous process which usually
terminates in death.

A. V. Konschegg and R. Lederer7 report the pathological findings
in five cases of pulmonary tuberculosis in infants. In four there was

a pulmonary caseated lesion and tuberculous changes in the bronchial
lymph-nodes. The changes in the glands were of more recent date than
those in the lungs. These findings substantiate those of Küsz, Albrecht,
and Ghon, that the primary lesion is in the lungs and the secondary in
the lymph-nodes.

The changes in the lungs in the fifth case resemble those of a chronic
phthisis in the adult.

G. Trautmann8 is convinced that cervical lymph-nodes are frequently
infected through the tonsils. In this condition, therefore, not only the
affected glands, but the tonsil as well should be removed. It must be
remembered in this connection that the tonsils sometimes appear quite
normal, yet after extirpation are found to be the seat of tuberculous
lesions.

G. Thomson9 maintains that the prevention of dental caries will do
more directly and indirectly toward decreasing tuberculosis than any
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other measure that has yet been conceived. In elaborating this theme he
discusses the development and care of healthy teeth and the means of
preventing dental caries.

L. Emmett Holt10 says that, though wound inoculation is not a fre¬
quent method of contracting tuberculosis, it occurs often enough to be a

real danger. The case he reports is of more than ordinary interest
because of the virulence of the infection. The infant, aged 3 months,
was admitted to the hospital with extensive ulcération of the penis.
When he was 8 days old, ritual circumcision had been performed and the
blood sucked in the usual way. The wound did not heal properly and at
the end of a week suppurated. Ulcération then began in the prepuce and
extended steadily. Two weeks after operation glandular swellings were
observed in the groin. For two weeks before entrance to the hospital
there had been a steady loss of weight, anorexia, slight fever and cough.
The last few days before entrance a maculo-vesicular rash had developed
over the trunk and extremities. Examination showed a well-nourished
child weighing 11% pounds; over the body were scattered about twenty
lesions resembling varicella. Many râles were heard over both lungs;
the inguinal glands were large and nodular; the entire penis was

destroyed by an ulcerative process. The tuberculin skin reaction was

positive and tubercle bacilli were found in the discharge from the penis,
the sputum and in the scrapings from the cutaneous lesions.

The child lived sixteen days. At autopsy practically every organ
was found to be the seat of tuberculous lesions. Scattered throughout
the lungs were miliary tubercles, as well as over the base of the brain.
The spleen, liver, kidneys and adrenals contained tuberculous nodules.
The small intestine was ulcerated, the bronchial, mediastinal, inguinal
retroperitoneal glands were caseated. Of especial interest were the
changes in the heart. Small yellow tubercles were found on the coro¬

nary arteries and tuberculous nodules in the walls of the right ventricle
—

lesions never before observed by the writer. Cheesy tubercular nodules
in the adventitia of the iliac artery were also interesting and unusual
findings.

H. Dufour and J. Thiers11 report the following, in support of the
theory of transmission of tuberculosis from mother to fetus :

A woman, 19 years old, was admitted to the hospital with advanced
tuberculosis of both apices. She died shortly afterward with symptoms
of meningitis. The autopsy showed besides a tuberculous meningitis
and tuberculosis of the left lung (cavities at the apex and miliary tuber¬
culosis throughout the lung) an impregnated uterus. The abdomen of
this fetus was large and distended with fluid. The placenta showed
macroscopically and microscopically no tuberculous lesions.
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The fluid from the abdomen of the fetus was injected into guinea-
pigs, as was also a fluid obtained by titrating the placenta in normal salt
solution. The first guinea-pig was killed after twenty-three days and
the spleen showed three small tubercles containing many tubercle bacilli.
The other guinea-pig died four days after inoculation from peritonitis.
The serosa was congested and the intestinal coils were agglutinated.
There was a grayish exúdate at the point of inoculation.

F. Harbitz12 reports this case of congenital tuberculosis. Twenty-
eight days after the child's birth the mother died of tuberculosis. There
was a tuberculosis of the endometrium at the placental site, so that
transmission of the tubercle bacilli directly into the blood-stream could
easily have occurred. The uterus had probably become infected from
old tuberculous lesions found in the tubes.

The child was removed from the mother directly after birth, but died
on the twenty-fifth day. Extensive tuberculous changes were found in
the lungs and lymph-nodes.

Harbitz would gather from daily experience that an infant dies very
shortly after contracting a tuberculous infection, and, if a child of one
to three months has lived even for a short time in a tuberculous environ¬
ment, no conclusions can be drawn as to whether the infection occurred
before or after birth. On the other hand, infants with congenital tuber¬
culosis can live a quarter to one year or even longer.

Harbitz examined at autopsy six infants less than five weeks old, all,
born of tuberculous mothers, and found in none evidence of tuberculosis.
Careful autopsy examinations of a great number of cases of tuberculosis
gave evidence of acquired disease and spoke in favor of the view that
infection before birth is extremely rare.

M. Zarfl13 reports a positive von Pirquet reaction in a seventeen-day-
old child, the earliest ever obtained. The mother of the child was tuber¬
culous. The child's weight decreased, the liver and spleen and inguinal
lymph-nodes became enlarged, but the lungs remained negative. The
early appearance of the positive von Pirquet was proof that the disease
was congenital, for after infection at least four weeks must pass before a

positive tuberculin reaction can be obtained.
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J. Fraser14 studied the type of organism in a series of seventy cases of
bone and joint tuberculosis in children. The tuberculous tissue obtained
at operation was inoculated subcutaneously into animals. At the end of
six weeks the animals were killed and extensive tuberculous changes were

found in the glands and internal organs. The organism was grown
from these lesions. The diagnosis of the organism was based on five tests.
(1) Cultural characteristics ; (2) morphological appearances ; (3) growth
on glycerin-egg media; (4) reaction to glycerin bouillon; (5) results
of rabbit inoculation.

In forty-one instances the bovine bacillus and in twenty-six the
human bacillus was found. In three both types occurred.

In twenty-three of the cases in which the bovine bacillus occurred
the material came from children below three years of age who had been
fed almost entirely on cow's milk. Fraser says there can be no doubt of
the milk being the medium of infection.

In fifteen of the cases from which the human bacillus was isolated
there was a definite family history of tuberculosis.

Fraser draws the following conclusions: (1) It is possible by certain
tests to distinguish between human and bovine types of tubercle bacilli.
(2) Considerable proportion of bone and joint tuberculosis among the
children of Edinburgh is due to infection with the bovine bacillus. (3)
The bovine bacillus is introduced into the body by the drinking of
infected milk. (4) A large proportion of the cases due to human bacilli
are the result of direct infection by a consumptive co-resident.

A. de Besehe15 inoculated guinea-pigs with macerated cervical and
mesenteric glands from 134 children who had died in the Cristiana Hos¬
pital. In fifty-two of the children a tuberculous process was found at

autopsy. In twenty-eight it was the cause of death ; in fourteen a second¬
ary finding, and in ten a latent process. Forty-six of the guinea-pigs
reacted to the injection and in most instances' those injected with material
from the children who died of tuberculosis. Moreover, the guinea-pigs
reacted to injections of both cervical and mesenteric glands, and Unger-
mann's statement, that usually, when there is a tuberculous infection of
the lymph-nodes the process is a wide-spread one, is confirmed. As more

positive reactions occurred with material from older children, the increase
in the frequency of tuberculosis with age was shown.
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The type of organism was studied in the fifty-two cases in which the
tuberculous process was the cause of death. In forty-five it was the
human type; in three, the bovine type; in one the culture showed both
types, and in three the type could not be determined.

J. Orth16 believes that the two types of tubercle bacilli, bovine and
human, cannot be sharply differentiated; that transitional types exist,
and transformation from the bovine into the human type can take place.
He says that tubercle bacilli of the bovine character occur rarely in the
adult, but are found on an average of 10 per cent, in all tuberculous
lesions in children, not only in mild and local lesions, but in severe and
generalized ones.

Orth lays stress on the point that a bovine infection in childhood may
be the source of a pulmonary phthisis in later life ; new infection of the
neighboring tissue can take place or infection in a distant organ
(endogenous reinfection). This infection with the bovine bacillus, more¬

over, does not produce immunity against, re-infection (exogenous rein¬
fection) .

L. Revillet17 has observed that in certain locations in France tuber¬
culosis is very rare among adults, but that many children die of tuber¬
culous meningitis and peritonitis, or suffer from tuberculosis of the
bones. He thinks infection from individual to individual is excluded
and attributes the evil to ingestion of milk or meat infected with the
bovine tubercle bacilli. He has found a high percentage of infected
cattle in these regions.

C. Catteneo19 reviews the literature on the identity of the human and
bovine tubercle bacillus and reports his results in a series of tuberculous
children with bovine and human tuberculosis.

He found that cases of surgical tuberculosis reacted more frequently
to the bovine, while those of pulmonary tuberculosis reacted to the
human type.

Nobécourt and Darre21 examined the blood of fifty-one infants for
tubercle bacilli. Thirty-five of the children suffered from tuberculosis,
sixteen from non-tuberculous disease. Five to 20 c.c. of blood were

obtained by venous puncture and injected into guinea-pigs. In none of
the non-tuberculous infants were the bacilli found and in only four of
the tuberculous. These observations coincide with those of other writers
and show that, as in adults, the tubercle bacilli rarely occur in the blood.

M. P. Nobécourt22 examined the urine of children by means of guinea-
pig inoculation to ascertain the frequency of tubercle bacilli. Positive
results were obtained with the urine of children afflicted with renal
tuberculosis, subacute pulmonary tuberculosis, pulmonary tuberculosis
with cavity formation and miliary tuberculosis. It was never found in
cases of amyloid infiltration of the kidney, or those of hemorrhagic or

chronic nephritis.
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L. Jeanneret,23 in his study of the intradermal tuberculin reaction
in children, applies the test in this way: The skin on the anterior sur¬

face of the forearm is lifted between the fingers and slowly, nearly
parallel with the surface is injected .0001 c.c. of old tuberculin so that a

small white area of edema results. The reaction appears at the end of
twenty-four hours and reaches its height after forty-eight hours. The
lesion produced is a papule circular, if the injection has been correctly
made, bright red or rose colored; at times it is white and edematous.
Around the papule is a halo of erythema. The size of the papule varies
little, but the violence of the reaction is determined by the size of the
halo. From the second or third day the lesion retrogrades. The per¬
ipheral halo disappears first, the papule becomes violet colored, then
brownish, but it is usually two or three weeks before it completely dis¬
appears. The author subjected 900 children to this test and has drawn
some interesting conclusions. He thinks it has advantages over the von
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Pirquet test, finding it more sensitive, for in cases of acute disease, as

measles, typhoid, whooping-cough and influenza, the von Pirquet becomes
negative sooner and reappeared later than the intradermal test.

Another advantage is that the amount of tuberculin used can be
accurately determined, as it cannot be with the von Pirquet test. A
positive intradermal test reveals, according to Jeanneret, a tuberculous
focus in the organism, active, torpid or cicatrized. In spite of this
specificity it does not serve in diagnosing tuberculosis among adults, for
all react positively, but it is an excellent test in children up to 7 years
of age. Negative results are of great value and give almost absolute
surety that the subject is not tuberculous. If the clinical examination
reveals tuberculosis, a positive intradermal test also confirms the diag¬
nosis. If the clinical examination is doubtful, a positive test is a strong
argument for the presence of tuberculosis.

The author found that the violence of the reaction corresponded to
the importance of the lesion and, if a series of tests were made in the
same individual, important information regarding prognosis could be
obtained. When the tuberculous process ameliorated, there was a pro¬
gressive diminution in the size of the intradermal reaction. This was

true in most of the cases of tracheobronchial adenopathy treated with
tuberculin. On the other hand, when the patient's condition became
aggravated the intradermal reaction increased, parallel with the rise of
temperature and emaciation.

Jeanneret feels that the value of tuberculin treatment can be deter¬
mined by the violence of the intradermal reaction. The treatment is not
fit for patients in whom the first intradermal reaction is of large size,
as this shows a hypersensibility to tuberculin. If the lesion is larger
than 8 mm. in diameter tuberculin should not be administered.

According to A. Brown,24 in hospital practice at least 90 per cent, of
the children under 2 years who show a positive von Pirquet reaction are

affected with an active and fatal tuberculosis, and with rare exceptions
the tuberculous lesions are general in distribution. A negative cutaneous
reaction in infancy, except when the infants are moribund or suffering
from measles, is almost conclusive evidence against the existence of a

tuberculosis, but in suspicious cases a second and even a third test should
be made.

K. Dluski and S. Rudzki25 report their results with Moro's tuberculin
test. The object of their study was to ascertain whether the test sub¬
stantiates the diagnosis when the physical examination speaks for the
presence of a tuberculous lesion, and whether the test is of any prognostic
value. To perform the test a piece of the salve about the size of a pea,
made of 5 c.c. old tuberculin and 5 gm. lanolin, was rubbed into the
epigastrium from a half to three quarters of a minute. A positive reac-
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tion was denoted by the appearance of a rash consisting of numerous red
nodular areas. Three grades of reaction were noted. Grade I : The
presence of one to fifty nodules, limited to area of inunction, and not
accompanied by vesicle formation. Grade II: Presence of more than
fifty nodules and extending beyond the area of inunction. Grade III :

More than fifty nodules with vesicle formation.
The authors made 579 tests on 500 tuberculous patients. Two hun¬

dred and eighty-eight patients, or 50 per cent., showed reactions of the
first grade; seventy-one, or 12 per cent., of the second, and twenty-two,
or 4 per cent., of the third grade. In 198 patients the reaction was

negative.
The authors conclude that Moro's tuberculin reaction is a specific

reaction, and its presence is proof of tuberculin infection. A negative
reaction, however, does not exclude tuberculosis, because in 35 per cent,
of the cases there was a negative reaction. The test is of more prognostic
than diagnostic value. The absence of a Moro's reaction in a patient
with clinical tuberculosis shows an unfavorable prognosis. The more

marked the reaction, the better the prognosis. The test is particularly
useful for control of the tuberculin treatment.

H. Rozenblat27 does not believe that a single von Pirquet test excludes
tuberculosis, for he has found certain tuberculous individuáis to give a

positive reaction after several negative ones. Fifty-four children with
active and twenty-five with latent tuberculosis he treated simultaneously
with .0001 mg., .001 mg., .01 mg. and 0.1 mg. of tuberculin in order to
ascertain whether the quantitative test is of value in judging the stage or

form of the disease, but his results merely confirmed the fact already
known that active tuberculosis was more sensitive to tuberculin than
inactive tuberculosis, and the form and stage could be differentiated to
only a limited extent. Nor was he able to obtain more severe reactions
by repeated injections.

He is of the opinion that the cutaneous reactions are to a certain
degree dependent on the characteristics of the skin. He quotes a number
of writers, who believe the cutaneous reaction to be merely local and to
have nothing in common with a general tuberculous allergie. These
authors support their view by the results obtained with other substances,
as toxins of colon-typhus, dysentery bacilli and other bacteria. The
author himself has often with 1 per cent, peptone solution obtained reac¬

tions identical with the tuberculin reactions. These facts seem to
Rozenblat sufficient to put down the tuberculin test as non-specific.

F. L. Wachenheim28 finds a much lower percentage (8.9 per cent.) of
positive von Pirquet reactions among children over 6 j'ears than do most
observers. He thinks a positive von Pirquet should always be regarded
seriously and the patient treated as if he were the victim of a tuberculous
lesion.
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V. C. Vaughan30 is of the opinion that a method of testing the capa¬
bility of the individual to produce an antituberculin ferment would
materially add to any value that might be attributed to the tuberculin
test. In his tests Vaughan used the conjunctival method. He instilled
the tuberculin into the conjunctival sac, and in case of a negative reac¬
tion repeated the instillation in eight or nine days. A primary reaction
he calls the reaction of infection. It consists of a hyperemia of the
mucous membrane of the conjunctiva, of the lower lid and inner canthus.
It is tardy in making its appearance, reaches a moderate degree of sever¬

ity and subsides slowly. It is due to a reaction between the tuberculin
and the antituberculin ferment present in the fluids of tuberculous sub¬
jects. The secondary reaction occurs as a result of the re-instillation.
With the first instillation the cells of the conjunctiva develop the anti¬
tuberculin ferment, and when the tuberculin is again dropped in the eye
the ferment unites with it and produces the secondary reaction. This
reaction is characterized by rapid development, high degree of inflam¬
matory reaction and rapid subsidence.

Vaughan studied these reactions in normal children below 1 year of
age, in individuals with advanced lesions, with early lesions and with
healed lesions. He draws the following conclusions as to the value of
the ophthalmic reaction: 1. A positive reaction following the first instil¬
lation of tuberculin into the conjunctival sac is strong confirmatory evi¬
dence of the existence of tuberculous disease. 2. A negative reaction
following the first instillation of tuberculin is of no value in determining
the presence or absence of tuberculosis. 3. A secondary reaction obtained
in an eye previously unaffected by instillation is strong evidence against
the presence of tuberculous disease, at least in an active form. 4. Fail¬
ure to obtain a secondary reaction in an eye unaffected by previous
instillation is of no value in determining the presence or absence of
tuberculosis.

St. Engel32 has carefully studied the anatomy and topography of the
bronchial glands in children, and has worked out a method for the
identification of normal and enlarged bronchial glands in Roentgen-ray
plates. He thinks bronchial gland tuberculosis is a very important sub¬
ject, as it is often an isolated process and the only manifestation of the
tuberculous disease.

The bronchial glands are the lymph-nodes which accompany the air
passages to the divisions of the large bronchi and those situated within
the lungs. The glands which accompany the trachea and bronchi are

divided into two groups; those in the right and left tracheobronchial
angle, the tracheobronchial glands, and those in the angle of division
into the two principal bronchi, the bifurcation glands. The pulmonary
glands also make up two groups, the broncho-pulmonary glands which

Downloaded From: http://archpedi.jamanetwork.com/ by a Penn State Milton S Hershey Med Ctr User  on 05/26/2015



lie outside the lung in the angle of division of the first collateral branch
into the lateral branch, and the pulmonary glands which lie within the
lung in the angle of division of the small bronchi. The first of these,
together with the pulmonary glands in the neighborhood of the hilus,
make up the group known as the hilus glands, and are the ones which
play an especial rôle in the bronchai gland tuberculosis of children.

Roentgen-ray pictures of the tracheobronchial tree: The position
of the trachea, bronchi and glands in Roentgen-ray plates is considered
in relation to the median shadow. This is the shadow caused by the
thymus (in infants), the heart, and blood-vessels. Hochsinger, describ¬
ing this shadow in radiographs of children's chests, says that in young
children never more than two arches are seen, though four occur in
adults. The shadow has a bottle-like form with a broad body and small
neck. The neck reaches from the first and second to the fifth or sixth
thoracic vertebra. The neck represents the blood-vessels and thymus,
the body the heart. In infants the heart shadow is wider and longer
and the neck is shorter and wider than in older children. In older chil¬
dren the heart shadow is one or two vertebra lower and has three, some¬
times four, arches (outward curves). The character of the median
shadow does not always correspond to age; sometimes in older children
it resembles that usually found in infants, and vice versa. The trachea
and principal bronchi in childhood lie entirely within the median shadow.
The left principal bronchus reaches much nearer the clear pulmonary
field than the right. The bronchi, which are a direct continuation of
the principal bronchi, run nearly parallel with the borders of the cardiac
shadow. Usually, and, especially in very young children, the right one
makes a brighter streak near the right auricle, and after giving off the
first collateral branch, turns outward and then downward, with a slight
curve, still running parallel with the heart shadow, but outside its borders.
In children with a high, wide shadow, however, it remains within the
shadow. On the left side the bronchus, which is a continuation of the
principal bronchus, always remains within the ventricular shadow and
runs parallel with its border.

The pulmonary hilus in Roentgen-ray pictures : The right pulmonary
hilus lies at the edge or just outside the median shadow. The left is
covered by the cardiac shadow. The left lies deeper than the right. In
young children the right lies at the level of the junction of the fifth rib
with the spine, the left at the level of the sixth. In older children both
hili lie at the level of one rib lower.

The topographical relation of normal bronchial glands: The glands
located in the angle of bifurcation always lie within the median shadow.
The right tracheobronchial glands lie within the median shadow, very
near the border, or just outside the border. The left tracheobronchial
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glands lie further from the edge and within the shadow of the spinal
column. The right bronchopulmonary glands in young children lie at
the edge of the median shadow within the pulmonary field and at a level
with the junction of the upper and lower cardiac arches. The left
bronchopulmonary glands lie within the median shadow at the upper
end of the ventricular arch.

Tuberculous bronchial glands in Roentgen-ray pictures: The only
conclusion justifiable is that a shadow in radiograph corresponds to an

enlarged bronchial gland, when it corresponds topographically to the
gland. There are many sources of error. The shadows are often indefi¬
nite and room for guess work is so great that only autopsy examination
can control the findings. Suspicious shadows can, however, be studied
as to form, size and exact topological relations to the bronchial tree, so

that some conclusions can be drawn. There is a typical picture of tuber¬
culous bronchopulmonary glands of the right side. This group, as
described above, lies in the right pulmonary field and has a characteristic
form due to the position in the angle of division of the bronchi. If the
bronchial tree is not visible these glands can be recognized through being
separated from the cardiac shadow by a bright line. The left hilus
glands, on the other hand, are not so easy of identification because
their shadow falls within the cardiac shadow.

The bifurcation glands are quite invisible, even if considerably
enlarged. This is to be regretted since they are the glands oftenest
enlarged and caseated and sometimes the only ones affected.

From this study the author concludes that the region of the bronchial
glands usually falls within the area of the median shadow, the farther
within, the younger the child ; only the right hilus lies in the clear pul¬
monary field or near enough to it for the glands to be recognized. The
Roentgen-ray picture of tuberculous bronchial glands is then, on the
whole, unsatisfactory, and from it positive diagnosis can rarely be made.

To his former report of twenty-one cases of hilus tuberculosis studied
with the Roentgen-ray, E. Sluka33 adds seventeen, and the findings sub¬
stantiate those on the first series. The shadow indication of hilus tuber¬
culosis as described by Sluka in his first article is of triangular shape
with its base superimposed on the median (heart and blood-vessels)
shadow and with the apex reaching into the pulmonary field. It is more

frequent on the right than on the left side. The author found, however,
that the shadow was not always triangular. On the right side three
different forms were observed, namely, the triangular shadow, a semi¬
circular shadow with the convexity upward, and a semicircular shadow
with the convexity downward. On the left side only two forms were

observed, a shadow, reaching from behind the heart toward the periphery,
semicircular in shape with the convexity either upward or downward.
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The author explains the shadow as a pulmonary infiltration around
the hilus glands, not as the primary pulmonary lesion or the pleuritic
exúdate, which so frequently accompanies the primary lesion. He never

found the shadow during the first two years, as he undoubtedly would
have done were it due to a pleuritic exúdate, which usually occurs at this
time of life.

Sluka feels that little progress has been made in the clinical diag¬
nosis of hilus tuberculosis in children. He obtains more information
from percussion of the anterior than posterior parts of the chest.
Dulness on the left side above the heart, though often physiological, is
suggestive, as is also dulness on the right near the sternum and over the
right middle lobe.

From clinical observations and Roentgen-ray studies Sluka concludes
that hilus tuberculosis in children can easily be overlooked, and that in
the early stage it can be recognized only by Roentgen-rays.

Shortly before their death, E. Rach34 took Roentgen-ray pictures of
six children suffering from tuberculosis and compared the findings with
autopsy findings. He also took Roentgen-ray pictures of the chests of
783 healthy school children. He was able in these two series of radio¬
graphs to demonstrate shadows which correspond to Ghon's primary
lesion, to lesions at the hilus, and to pleuritic exudates. He says a Ghon's
primary lesion can be diagnosed in children with negative physical find¬
ings, but with a positive von Pirquet test, by a bean-shaped, sharply-
defined shadow isolated and free in the pulmonary field. In many of
these cases the history of a possible infection can be obtained. The ques¬
tion of prognosis is important, when a Ghon's lesion is demonstrated,
and, according to most authorities, this is better the older the affected
child. It is unfavorable if the lesion occurs in nurslings, but after the
age of 8 the prognosis is good, as the lesion is usually a stationary one.

The presence of Ghon's lesions explains most satisfactorily the positive
von Pirquet test in these children.

Two of the author's pictures showed a triangular shadow with the
base superimposed on the median shadow and the apex extending into
the pulmonary field. In both instances these corresponded to caseated
lymph-nodes at the hilus. In cases in which the paratracheal glands
were involved, the radiograph showed a shadow which ran in an upward
curve from the median shadow, then parallel with the trachea, and finally
returned again to the median shadow.

Rach believes that a pleuritic exúdate is indicative of a primary
pulmonary lesion, and this exúdate can be demonstrated in Roentgen-ray
pictures. In two of his pictures it was seen as a sharp linear shadow,
corresponding to the interlobular fissure. The findings were confirmed
by autopsy.
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E. Rach35 reports the following: A child became ill with indefinite
symptoms, loss of appetite, headache, occasional vomiting and slight
rise of temperature. Examination of the eye backgrounds revealed a

choked disk. The tuberculin reaction was faintly positive and resembled
a cachectic reaction. A radiograph of the chest showed a typical picture
of miliary tuberculosis. Scattered through both lungs were diffuse
shadows the size of hemp seed.

The child died soon afterward of general miliary tuberculosis.
G. Simon36 has been able to demonstrate the primary pulmonary

lesion in radiographs. He says that in cases of bronchial gland tuber¬
culosis radiographs show within the pulmonary area sharply defined
shadows. They stand in topological relation to the hilus glands and
evidently represent an older lesion than the lesion in the glands. More¬
over, they are not in a situation where lymph-glands are usually located
and must be regarded as a pulmonary lesion.

One of the author's cases was especially interesting. A ten-year-old
boy had a chronic diffuse bronchitis. The von Pirquet test was positive.
Roentgen-ray picture showed tuberculous bronchial glands of both sides.
Also far to the right in the upper lobe were two small shadows in a

location where pulmonary glands are hardly looked for. There was little
doubt that they were tuberculous lesions and the origin of the hilus
tuberculosis, for from them delicate lines of shadow radiated toward the
hilus glands and were interpreted as a peribronchitis in the course of
the lymph vessels.

L. Rebodeau-Dumas and A. Weil37 believe that with proper technic
the diagnosis of miliary tuberculosis can be made with the Roentgen-ray.
In three cases they found in radiographs small round spots, varying in
size and clearness, scattered through both lungs, in the apices as well as

at the bases. Enlargement of the tracheobronchial glands could be
demonstrated in the plates. Autopsy proved the shadows to correspond
to miliary tubercles.

A fourth case was particularly interesting as the Roentgen-ray pic¬
ture was the means of diagnosis. The patient was in a typhoid state
and gave a positive tuberculin test. On auscultation only disseminated
bronchial râles could be heard. A radiograph showed a number of small
shadows similar to those in the other plates and a diagnosis of miliary
tuberculosis was made.

The authors call attention to the fact that one must be careful not to
mistake the shadows of blood-vessels, bronchi or glands scattered through
the parenchyma of the lung for miliary tubercles.

I. 0. Woodruff38 studied the Roentgen-ray findings in the chest of
fifteen children with tuberculous meningitis. He found no evidence of
tuberculosis in one, tuberculous glands and some involvement of right
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lower lobe in two; more or less extensive involvement of one or both
lungs in twelve. Of six patients who died he compared the Roentgen-ray
findings with the autopsy findings and observed that they agreed. He
therefore concludes that the Roentgen-ray pictures can be relied on for
diagnosing tuberculous areas of the bronchial glands and lungs. He
concludes, moreover, that, since autopsy records show a pulmonary tuber¬
culosis beyond incipiency in 88 per cent, of the cases of tuberculous men¬

ingitis, a routine radiographie examination of the chest might be of real
value in determining the diagnosis, especially in those cases in which the
von Pirquet test is negative, and it is impossible to demonstrate tubercle
bacilli in the spinal fluid.

B. M. Wronker39 reports a number of instances of papulo-necrotic
tuberculid in infants and discusses their significance. These lesions are

described as small, round, slightly raised, rather hard, flat papules,
ranging in size from a pinhead to a millet seed; in color, red, reddish
brown, livid; often presenting on their surface a small dry crust, which
is easily removed and leaves a whitish, central depression with occasion¬
ally a bleeding point in the center. If put on a stretch, they have a

glistening appearance. The lesions generally appear in crops and heal
spontaneously in from four to eight weeks.

The author observed instances of papulo-necrotic tubereulids in
infants from 3 to 11 months old, and this finding led to the diag¬
nosis. In all, it was corroborated by findings in the lungs, the von

Pirquet test, or by the autopsy examination. Generally, there were few
lesions (one to nine), but in one case they were too numerous to count.
In six of the cases the lesions were situated on the lower extremities;
in one on the chest and back; in one on the back and upper extremity,
and in one they were scattered over face, back, chest and thighs. They
conformed closely to the description given.

The writer is of the opinion that these lesions are indicative, in the
majority of cases, of general miliary tuberculosis, and hence are of
ominous prognostic significance.

E. W. Fiske40 has made a routine examination of the blood in chil¬
dren suffering from tuberculosis of the bones and osteomyelitis to deter¬
mine whether this procedure facilitates the differentiation. He found
that in two-thirds of the cases the average white-blood count during the
acute stage of the disease was 11,600 in tuberculosis, and 16,200 in osteo¬
myelitis, a difference of 5,000 leukocytes. That this difference is a con¬
stant and reliable factor for diagnosis is shown by the fact that in
osteomyelitis but 24 per cent, of the counts were below 12,000, as com¬

pared with 66 per cent, in tuberculosis, while 39 per cent, of the former
were over 18,000, and but 13 per cent, of the latter were 18,000.

Leukocytosis occurs not when the bone infection is due to the tubercle
bacillus, but only when it is caused by a pyogenic organism. The only

Downloaded From: http://archpedi.jamanetwork.com/ by a Penn State Milton S Hershey Med Ctr User  on 05/26/2015



cases difficult to diagnose from a white count alone are those of osteo¬
myelitis with a normal count or slight leukocytosis, as happens offener
than most text-books affirm. In these, the relation of the count to other
symptoms, such as fluctuating count with temperature, freely draining
bone abscess, or a long-standing, low grade process in a case in which
the count has at one time been high, would point to a diagnosis of osteo¬
myelitis.
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Rohmer41 differentiates the forms of tuberculosis as they occur at
different periods of childhood. During the first year there is a primary
focus in the lung and involvement of the corresponding bronchial glands.
This is followed by a generalized tuberculosis. From the second to the
sixth year there are more cases of tuberculous meningitis than of gen¬
eralized tuberculosis. At this time also occur glandular and osseous

tuberculosis, miliary tuberculosis and caseous pneumonia. During the
school age the forms found in the adult predominate, but the mortality
and morbidity are lower than at any time during childhood.

J. Cassel42 reports the clinical and autopsy findings in six cases of
tuberculosis in infants, and points out as of greatest value the tempera-
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ture charts, which were kept over a long period of time—in three children
during their whole life. A study of these charts shows that the tempera¬
ture was at first but slightly above the normal, or normal with an occa¬

sional rise, but that finally it always took on a remittent character with
a difference of two or three degrees (Centigrade) between morning and
evening. The length of this period of remittent temperature varied
from three to twelve weeks and lasted until the child's death. Cassel
thinks the temperature is of especial value for diagnosis, if the cutaneous
test is negative and there are few or no findings in the chest. It is due
either to the development of a new crop of tuberculous lesions or to a

mixed infection with streptococci or staphylococci.
The weight curves also were of interest. There was always a drop

in weight, corresponding to the early rise in the temperature. If the
temperature dropped to normal, the weight curve remained stationary;
when it developed its remittant character, the weight curve dropped
rapidly.

F. Hamburger43 states that tuberculosis in the adult can be under¬
stood only through a knowledge of tuberculosis in childhood. He again
compares the course of the disease with that of syphilis. The similarity
consists not only in there being in tuberculosis as in syphilis a primary
lesion with regionary lymph-nodes enlargement, immunity against rein¬
fection and a tendency to recurrence, but also a primary, secondary and
tertiary stage in both.

The source of infection is undoubtedly a patient with phthisis, and
it may be necessary for the child to come in contact with the infected
individual only once to become infected himself. The question as to
portal of entrance cannot be answered with absolute certainty. Path¬
ological anatomists have found that in 95 per cent, of the children who
have a tuberculous lesion the primary focus is in the lungs, and the
secondary one in the bronchial lymph-glands. In the other 5 per cent,
the primary lesion is in the skin, intestine or genitals. Often tubercu¬
lous conditions among children are recurrent. The organism is unable
to render the bacilli innocuous and the disease becomes manifest.

The first symptoms of a primary tuberculous infection in childhood
are fever, emaciation and cough, but these are frequently overlooked, and
symptoms of the recurrence are the first to which attention is paid.
Spina ventosa, spondylitis, coxitis, phlyctenular conjunctivitis, serous

pleuritis, peritonitis and pericarditis are manifestations of recurrences

of the tuberculous process.
Tuberculosis of the cervical lymph-nodes is usually the awakening of

an infection which occurred years before. Sputum containing tubercle
bacilli comes in contact with the tonsils. The bacilli are carried into
the glands and remain latent as long as the organism is strong. Tuber-

Downloaded From: http://archpedi.jamanetwork.com/ by a Penn State Milton S Hershey Med Ctr User  on 05/26/2015



culous cervical adenitis frequently occurs after the acute infectious dis¬
eases, especially measles.

The prognosis depends on whether the disease is primary or recur¬

rent, and on the age of the child. Eighty per cent, of the children
infected before they are a year old die, while only 10 to 20 per cent, of
those infected after two years die.

In the method of treatment Hamburger lays more stress on general
measures, believing that the tuberculin treatment is still in the experi¬
mental stage, and that more children have been harmed than helped by it.

A. L. Goodmann45 reports an unusual case of rupture of a mediastinal
lymph-node into the bronchus. The child, a boy of 5 years, was admitted
to the hospital because of painful urination. The urine showed many
leukocytes, few blood cells and bacilli, which on culture proved to be
colon bacilli. Cystoscopy revealed on the right side near the trigone
an ulcération which was not thought to be tuberculous. The child
improved under small doses of hexamethylenamin. On the eleventh day
the nurse found the child in bed, cyanotic and breathing heavily. The
pupils were dilated the head thrown back, its arms drawn up, the legs
spastic. A tentative diagnosis of tuberculous meningitis was made. A
few hours later the child went into collapse. Artificial respiration,
intubation and tracheotomy were in vain. An insufflation apparatus
was connected with the end of the catheter, and, as the end of the catheter
was moved back and forth, a thick, cheesy mass exuded from the trach¬
eotomy wound. On the expulsion of this mass the child began to breathe
more freely, the lips reddened and cyanosis disappeared. He did not
regain consciousness for four or five hours. The next day a Roentgen-ray
picture was taken and there were found shadows indicative of enlarged
bronchial glands. This finding, associated with the bladder condition,
assured the author that he was dealing with a broken-down lymph-node,
which had ruptured into the bronchus, or was producing asphyxia by
constricting the trachea.

Goodman reviews the literature of similar cases and discusses the
subject of enlarged bronchial glands. He says that without roentgen-
oscopy it is in the great majority of cases impossible to make a diagnosis.
The symptoms may be divided into those showing involvement of the
respiratory, the circulatory or the digestive apparatus, or a combination
of all three. Symptoms of the respiratory type are slight respiratory
sounds on auscultation, cough and more or less labored breathing. Of
the circulatory type, cyanosis ; of the digestive, fever, vomiting, followed
by dyspnea and cyanosis. All cases are not of tuberculous origin, and
in the case reported tubercle bacilli could not be demonstrated.

H. Koch46 has studied the conditions favoring the development of
tuberculous meningitis. He found that the time of year had a marked
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influence, and that 61 per cent, of fatalities occurred from January to
June, with the maximum number in April. Certain years of life showed
a decided predisposition. Sixty-eight per cent, of all cases were found
in the first four years, but the second year showed the largest absolute
number of cases. Infection from tuberculous parents occurred in but
23 per cent, of the cases, and there appears to be no family predisposition
to tuberculous meningitis, since in only one family did a number of
sisters and brothers die of the disease. Boys and girls were affected
equally. Breast feeding was no safeguard against the disease

—

in fact,
82 per cent, were breast-fed and eighteen artificially-fed children.

Previous attacks of measles seemed to play an important rôle. One
hundred and twenty-nine of the 305 children had had measles, and sixty
within the year that meningitis developed. In ten instances a study of
the clinical and autopsy findings showed a direct relationship between
measles and meningitis. Of the other infectious diseases only whooping-
cough seemed connected with tuberculous meningitis. In thirteen cases
there was a history of trauma, but in two only did the autopsy point to
a connection between the two.

Clinically, manifest tuberculous disease occurred in forty-nine cases,
but in nearly all careful autopsy examination showed a primary lesion
in the lungs, with regional lymph-node involvement. In no case was
there a primary intestinal lesion. In 250 cases the pulmonary lesion was

still active, and the writer does not believe a tuberculous meningitis can

develop from a calcified lesion.
R. L. Pitfield48 reports in detail the cases of three children who had

tuberculous meningitis, but recovered. One was that of Rumples, dis¬
cussed at the medical society of Hamburg, when he showed the brain of
a boy who died of phthisis. When 9 years old this child had had an
attack of meningitis with the following symptoms : retraction of the
neck, hyperesthesia, absence of knee-jerk and bilateral optic neuritis.
Lumbar puncture yielded a fluid containing tubercle bacilli. After
repeated lumbar punctures the boy recovered. For some months he was
dull and stupid, but eventually regained his normal mental condition.
He died of phthisis eight years after the attack. At autopsy the mem¬

branes over the fissure of Sylvius on either side were thickened and glued
together, but miliary tubercles were no longer present.

From his study the author concludes that, perhaps, one of two
hundred children with tuberculous meningitis recovers; steps should be
taken to realize this possibility. The patient should be put in a quiet
dark room. Lumbar puncture should immediately be performed and
frequently repeated. Forced feeding of milk and eggs should be given
through a nasal tube. Morphin should be administered for the pain and
hexamethylenamin freely given. One or two injections of tuberculin are
advised.

Downloaded From: http://archpedi.jamanetwork.com/ by a Penn State Milton S Hershey Med Ctr User  on 05/26/2015



A. Rongel61 does not believe that there is an antagonistic action
between asthma and tuberculosis as some writers hold. He performed a
von Pirquet test on one hundred and one asthmatic children and obtained
positive reactions in fifty.

0. Frankfurter52 declares there is a causal relation between asthma
and tuberculosis, and thinks that a systematic tuberculin cure will cause
amelioration and finally a cessation of the attacks.

A. Lediard53 reports an unusual case of chyliform effusion, due to
obstruction of the receptaculum chyli by tuberculous glands. The patient
was a boy of 18 years. When a child he suffered from attacks of severe

abdominal pain which were diagnosed as tuberculous peritonitis. When
first seen by the writer, he was very emaciated, the abdomen was dis¬
tended with a fluid which passed down the left inguinal canal into the
scrotum when he coughed. The distention of the abdomen caused rapid
respiration and cardiac displacement, and on this account operation was

advised. An incision was made above the umbilicus and six pints of
milky fluid were obtained. The patient died two weeks later with symp¬
toms of tuberculous peritonitis.

Autopsy revealed a wide-spread tuberculous process. The peritoneum,
omentum, mesenteric glands, liver, spleen, kidneys, lungs and brain all
showed a deposit of tubercles. The receptaculum was apparently oblit¬
erated in a mass of glands and fibrous tissue, and the lymphatics were

all distended. The ascites was the result of a transudation, since no

perforation was found.
P. Reyher,54 in a previous contribution, gave as his opinion that there

exists a relationship between orthostatic albuminuria and tuberculosis.-
A study of twenty cases of orthostatic albuminuria substantiates this
opinion. In the twenty patients he found more or less pronounced
symptoms of bronchial gland tuberculosis. In one-half the number there
was an hereditary taint; in 25 per cent, there were well-marked symp¬
toms of scrofula; all of these patients had an elevation of temperature;
and in a number the Roentgen-ray picture showed the presence of
enlarged bronchial glands. The tuberculin test gave the most important
evidence. It was positive in all patients, and as nine of them welre
children below 10 years, this is significant.

The author believes that toxic substances circulating in the blood for
a long time cause the albuminuria.

J. Oraison56 in the course of five years has observed three instances of
renal tuberculosis in little girls. Two of the children had tuberculous
family histories, and one child suffered from Pott's disease. The question
whether the kidney is primarily or secondarily affected has not been
settled.
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The clinical picture in children does not differ from that in adults
except for the addition of one almost invariable symptom, incontinence
of urine. In all cases of tuberculosis of the kidney the functional power
of the organ supposed to be healthy should be ascertained. This can be
accomplished only by catheterization of the ureters, which is possible
even among young children and quite easy after six or seven years.

The treatment for children is the same as for adults, except that
medicinal treatment may be given a little longer trial, as all the renal
tissue is needed to combat the infections so numerous in childhood.

Nephrectomy is the operation advised.
H. L. Rocher and J. Ferron57 report observations on renal tuber¬

culosis in children. For diagnosis of the affected side they used the
endoscope and ureteroscope. In one instance a child of 11 years had
suffered for three months with frequent urination and pain at the end
of urination. One month before admittance to the hospital there had
been a few drops of blood in the urine. The cystoscope showed the
mucous membrane of the bladder reddened and ulcération around the
trigone on the left side. The right ureteral orifice was normal, the left
appeared as a black spot through which a sound was easily passed. Ten
centimeters of urine was obtained from this side, which contained pus-
cells and tubercle bacilli. A few days later catheterization of the right
side gave a normal urine. The left kidney was removed and found to
be the seat of tuberculous cavities and granulomata.

As in adults, nephrectomy is indicated in renal tuberculosis of chil¬
dren, but only when the integrity of the other kidney is established.
This, the writers affirm, can easily be done by means of the ureteral
catheter. The ureter of a child of 5 admits a No. 40 tube, 7 cm. long.

E. Moro58 does not agree with R. Pollack that erythema nodosum is
a tuberculous lesion. Moro, who studied thirty cases

—

four of which
were absolutely negative to any tuberculin test

—

does not wish to say,
however, that there is absolutely no relation between the two conditions.
In two instances he saw erythema nodosum, associated with purpura,
develop after the inunction with Moro salve. This seems to point toward
a connection between erythema nodosum and purpura, and purpura very
frequently accompanies tuberculosis. There are only two ways to deter¬
mine absolutely whether the two conditions are related. The first is to
find the tubercle bacilli in the lesion and the second to produce a local
reaction in the lesion after the injection of tuberculin.

PROGNOSIS
59. Tugendreich, G.: Prognosis of Tuberculosis in Infants, Arch. f. Kinderh.,

1913, lx, lxi, p. 742.
60. Hollensen, M.: Contribution to the Therapy and Prognosis of Tuberculosis

in Infants and Young Children, Beitr. z. Klin. d. Tuberk., 1913, xxvii, 1, p. 47.
61. Lederer, R.: Tuberculosis in Infants, Monatschr. f. Kinderh., 1913, xii,

4, p. 211.
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Wchnschr., 1913, xxvi, 2, p. 51.

63. Cruchet, R.: Prognosis of Subacute Tuberculosis in Infants, Jour. de m\l=e'\d.
de Bordeaux, 1913, 37, p. 591.

64. Hess, A. F.: Prognosis of Tuberculosis in Infants, Arch. Pediat., 1913,
xxx, 9, p. 691.

65. Lapage, C. P., and Mair, W.: Tuberculosis in Infants and Childhood,
Lancet, London, 1913, 1, 4675, p. 959.
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1913, xxxix, 28, p. 1366.
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G. Tugendreich,59 says that the discovery of the von Pirquet test
has modified views concerning the prognosis of tuberculosis in infants.
Infants showing a positive von Pirquet test are always tuberculous, but
can live beyond the first year, although that was not formerly thought
possible.

Tugendreich has been able to follow the fate of ten infants who
gave a positive test during the first year of life. Of these, nine died;
five in the first year, two in the second, one in the third, one in the
fourth. One child is living and is four years old. The children who
died during the first year all succumbed to the tuberculous process,
while the others died of an intercurrent infectious disease.

The author looks into the questions, Do these children suffer more

from infectious diseases than non-tuberculous children, and is the death-
rate higher among them ? From the study of a small number of statistics,
his own and those of medical literature, he does not get the impression
that tuberculous disease causes an increased susceptibility to measles
and scarlet fever or an increased mortality from them, but that from
diphtheria the mortality is greater in tuberculous children under 2
than in non-tuberculous children. His statistics for the mortality of
tuberculous infants coincides with those of Schick and Pollack.

M. Hollensen60 says until recently it was believed that a positive
von Pirquet in a child under 2 years meant active tuberculosis and an

utterly unfavorable prognosis. She has, however, treated with tuber¬
culin a number of infants showing a positive von Pirquet test and
feels that the treatment was not without results. At first she gave
rather large doses, rapidly increasing them, according to the Schlossman
method, but later found small doses were more effective. She began
with 0.0000001 to 0.000001 grams and increased 1/10 to 2/10 of
the dose every two or three days, if there was no reaction. On a rise in
temperature, the dose was decreased to the point of producing no

temperature. The cases were divided for study into three groups.
Group I included twelve children between six weeks and one year.
Of these only two died of tuberculosis, six were cured, two improved
but died of an intercurrent disease, and two were still under treatment
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at the time of writing. Group II included thirty-four children from
1 to 2 years. Twenty-four, or 70.6 per cent., took the course of
treatment; nine, or 26.5 per cent., were cured; six, or 17.6 per cent.,
died of tuberculosis. Group III included nine children over 2 years.
Seven showed good results, two showed no benefit.

Discussing the significance of a negative von Pirquet test after a
course of tuberculin treatment, the writer concludes that the negative
result is due to a true immunity against tuberculin. This opinion
seems to be substantiated by the fact that those children who were
cured by the course of treatment and who showed a negative von

Pirquet at the termination of treatment still showed a negative von

Pirquet test two to three years later and remained well, while those
who were not cured had again a positive von Pirquet test and signs
of tuberculosis.

P. Lederer61 says two facts show that the prognosis of tuberculosis
in infants is not absolutely unfavorable. The first is the result of
autopsy examinations. In older children lesions in the curative stage
have been found and in infants who have died of pulmonary tuber¬
culosis areas with incipient reparative process show that the organism
of the child is not absolutely at the mercy of the virus. Then pul¬
monary tuberculosis and tuberculosis of the other organs, as skin, bones
and joints, must be considered separately, for the latter has a much more
favorable prognosis.

Of his own experience with pulmonary tuberculosis, the author pub¬
lishes the histories of three cases in infants who have long since passed
the first year. Tubercle bacilli were not found in the sputum but
the diagnosis was based on the physical findings, the positive tuberculin
reaction and the Roentgen ray pictures. The author feels that he
confirms the statements of Pollack and others who say that tuberculosis
in infants is not always fatal, as it was formerly thought, and he agrees
with Rietchel that, when the child does recover, the numoer of infect¬
ing bacilli or their virulence is not so great as to overpower the regional
lymph-nodes.

L. Lawatschek,62 studying the prognosis of tuberculosis in infancy,
has attempted to ascertain the longevity of infants giving a positive
von Pirquet test. Until recently such cases were regarded as hopeless,
but lately it has been shown that with careful regulation of food and
hygiene and the systematic use of tuberculin the outlook is not so bad.
In congenital tuberculosis and tuberculosis acquired during the first
quarter of a year, naturally the mortality figures run highest. In
four cases of placental tuberculosis the children were watched from
birth and three died of tuberculosis between three and six months; the
other was well and did not show any sign of the disease up to nine
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months. Since the discovery of the von Pirquet reaction the writer has
vaccinated every infant whose mother had active tuberculosis. Of
seventy-seven infants seventeen gave positive reactions. The youngest
of these were 4, 8, 10 and 11 weeks. The first child remained only
two days with the mother and had no tuberculous manifestations during
the eight weeks of observation. At nine months he developed a bron¬
chitis and was then lost sight of. The other three died in three or four
months of phthisis and meningitis. Of eleven children born of tuber¬
culous mothers and giving a positive von Pirquet test, seven died before
the sixth month. The author also vaccinated in his ambulatory clinic
all children of tuberculous parents. In this group the youngest child
giving a positive test was thirty-eight days old. The infection was an

acquired one, with clinical manifestations. At the time of writing the
child has reached the third year and is in good health.

Osseous tuberculosis, which is rare in infants, has a relatively good
prognosis, accounting for the fact that the child survives in spite of
the early infection. Besides the age of the child and the localization of
the lesion, the severity of the infection and the opportunity for rein¬
fection influences the prognosis. Rietchel has shown that the prognosis
depends on the number of infecting bacilli. Children die more rapidly
from an extra-uterine repeated infection than from a congenital infec¬
tion, if they are protected from reinfection.

R, Cruchet63 discusses the prognosis of subacute tuberculosis in
infants. Its gravity is conceded by all authors, but statistics differ
as to the fate of children who give a positive von Pirquet during the
first year. Hutinal and Tixier found that death usually resulted in
the month after a positive test. Of ten children observed by Calmette,
one died of convulsions a month after the positive von Pirquet, but
the other nine were in good health seven to eight months later. Thus
one can conclude that tuberculous infection among infants may be cured ;
not only cutaneous and glandular forms, but also pulmonary, intestinal
and even meningeal tuberculosis. In the last ten years reports on

remissions and even cures of tuberculous meningitis have multiplied
to such an extent as to leave no doubt that they do occur. Yet the
author says that, though the cure of tuberculosis is possible in infancy,
it is less frequent than among children above 2 years and adults.
He finds the explanation in the fact that there is a tendency to
generalization of infection which is due to a special morbidity in infancy,
and this is independent of the mode of infection.

C. P. Lapage and W. Mair,65 from the study of the post-mortem
records of the Manchester Children's Hospital, conclude that among
children the mortality from tuberculosis rises during the first year,
reaches its maximum in the second year and then falls rapidly. Glandu-
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lar tuberculosis is very common and in a fair proportion of cases the
disease is limited to the glands. In the Manchester Hospital the
abdominal glands were more often affected than the thoracic, but most
commonly both sets were affected. Tuberculosis of the thoracic and
abdominal glands was frequent without any accompanying lesion of
the lung or intestine. Apical tuberculosis is not rare, even among
infants (in eleven of the cases apical lesions were found), and the
form designated as chronic phthisis, though not very common, does
occur in young children. Chronic cavitation is also found even in
young children, but usually there is then a tendency for the disease to
spread in the lungs and to become generalized. Tuberculous meningitis
most often follows generalized or miliary tuberculosis but it not uncom¬

monly occurs as a complication of glandular or bony tuberculous lesions.
W. Weinberg66 has studied the records of 5,000 tuberculous families

and followed the history of the children (18,000 in number) up to the
twentieth year, noting the mortality and fecundity percentage among
them. He found that the number of children born to the tuberculous
was much lower than to the non-tuberculous, especially in families where
the husband was the victim.

The mortality during the twenty years was 47 per cent., against
40 per cent, among children of non-tuberculous parents. This included
specific and general mortality. The nearer the birth of the children
was to the death of the parents, the higher was the mortality, so that
children born during the parents' last year showed a death rate of
90 per cent, of the total death rate for the twenty years. The mortality
was influenced by social position and alcoholism, being higher among
the lower classes. The mortality was higher among the children who
lived with their infected parents, but not higher than among those
living with other tuberculous individuals. The mortality was increased
by diseases of the respiratory tract and whooping-cough. Measles,
scarlet fever and diphtheria did not influence the mortality. On the
whole the statistics emphasize the danger of direct contagion. Proofs
of constitutional influences were few.

Peters67 obtained the history of 19,000 schoolchildren, in order to
ascertain how many had an hereditary tuberculous taint. He found
that 531, or 5.6 per cent., had parents, brothers or sisters with tuber¬
culous lesions, while in 356, or 3.7 per cent., the grandparents, uncles
or aunts were infected. Physical examination showed that the children
in Group II were better developed than in Group I.

Peters found also that of 470 children, whose parents, brothers or
sisters had tuberculosis, 337, or 71.5 per cent., gave a positive, and
133, or 28.3 per cent., gave a negative von Pirquet test, while of 108
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whose grandparents, uncles or aunts were infected, 58, or 53.7 per cent.,
gave a positive, and 50, or 46.3 per cent, a negative reaction.

These statistics speak for the probability of direct house infection
in many cases in which there is an hereditary taint.

PROPHYLAXIS
68. Cozzolino, O.: Maternal Nursing by Tuberculous Mothers, Arch. f. Kinderh.,

1913, lx-lxi, p. 221.
69. Brannan, J. W.: The Prophylactic and Therapeutic Value of Fresh Air

in Schools and Hospitals, Med. Rec., New York, 1913, lxxxiii, 23, p. 1013.
70. Rice, A. G.: Open Window School Rooms, Boston Med. and Surg. Jour.,

1913, clxviii, 22.
71. Van Pelt, J. V.: The Architecture of Open Air Schools, Med. Rec., New

York, 1913, lxxxiv, 20, p. 880.
72. Knopf, A.: Rest and Exercise for the Tuberculous and Predisposed School

Child, Med. Rec., New York, lxxxiv, 20, p. 875.
73. Bacon, C. S.: Sanatorium Treatment of Tuberculous Gravidae, Puerperae

and Their Children, Ill. Med. Jour., 1913, xxiii, 141.

O. Cozzolino68 discusses under the following heads the question
whether a tuberculous mother should nurse her baby. Does the milk
of a tuberculous woman contain tubercle bacilli? Does it contain toxins?
What influence has nursing on the mother and how does it affect the
baby?

As it has been proved that only rarely are living tubercle bacilli
eliminated by a healthy mammary gland and even if eliminated are not
virulent, such infection, according to Cozzolino, can generally be ruled
out. Animal experiments have shown that, without doubt, the tubercle
toxins can be eliminated in the milk and give rise to general (cachexia)
and local manifestations (chronic gastro-enteritis). The farther
advanced the process, the greater is the amount of toxin eliminated.
The presence of the toxin in the milk of mothers in the early stage of
tuberculosis has been demonstrated in this way : Tuberculous children,
or those in whom tuberculosis was suspected, were tested for the Moro
reaction with the milk of tuberculous women mixed with vaselin. The
writer, however, feels that further research must be made on the human
before it is proved that in the early stages of the disease sufficient
toxin can be eliminated in the mother's milk to produce cachexia and
marasmus. Neither must it be disregarded, he feels, as an eliminating
fluid for immune bodies, which increase the resistance of the breast-fed
infant, but he does not agree with Sehlossman that breast milk is in
itself a protection against tuberculosis or can favorably influence a

tuberculous process.
As regards the effect on the mother, it is deleterious, and because

of the increased anemia, the milk supply runs so low she is obliged
to desist ; a manifest tuberculosis usually becomes accentuated and a

latent process active. Disregarding all this Cozzolino thinks a tuber-
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culous mother should not nurse her infant because there is danger of
contact infection. He is surprised to find so many writers vacillating
and undecided, when all rules of prophylaxis point to separation of
the child from the tuberculous mother. He says that, even if these
children develop well during the nursing period, they all give a positive
von Pirquet and therefore have a latent tuberculosis. According to the
teaching of von Behring, an infection acquired in infancy can remain
latent through the entire period of childhood and awaken during adoles¬
cence and puberty.

Cozzolino finds it impossible for a mother to nurse her child and
carry out all proper precautions unless she is especially trained in
bactériologie and antiseptic methods; even then there is always danger
of an error in technic.

This interesting paper is concluded with the remark that the problem
merges itself into that of general prophylaxis of tuberculosis in child¬
hood.

J. W. Brannan69 discusses the subject of open-air schools. He divides
them into three groups: Those for children with pulmonary tuber¬
culosis; those for children who are anemic, under weight, ill-nourished
and hence predisposed to tuberculosis; and those for normal children.

The open-air school movement began in 1904 with the Waldschule
in Charlottenberg. In January, 1908, it spread to the United States
and with the opening of the next school term there will be 200 fresh
air schools, according to the statement of the National Association for
the Study and Prevention of Tuberculosis.

The fresh air schools vary greatly in their construction and arrange¬
ment but in régime they are practically the same—life in the open air,
nourishing food, rest in bed after dinner and systematic gentle exer¬

cises. The results are practically alike in all—gain in weight, dis¬
appearance of the signs in the chest and improvement in the general
condition, physical and mental.

The results in the fresh air schools of the second group, those for
anemic children, also are excellent.

The third group, for normal children, is in some respects the most
interesting and full of promise. That the public and parents in par¬
ticular are beginning to appreciate the value for the children of fresh
air during school hours is shown by the fact that they are preparing
to demand it of the school authorities.

A. G. Rice70 pleads for the open window school, rather than the
open-air school. The open-air school was instituted with impulsive
enthusiasm and consequences other than hygienic were not looked to.
Even on the hygienic side it has been disappointing and has not proved
to be the desired panacea.
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The author emphasizes that the improved condition of children of
the open window school favorably compare with that of children of the
open-air schools. From the economic and educational points of view
the open window schoolrooms excel the open-air schools. The cost of
maintaining the open-air schools is greater than the original outlay.
It is almost impossible to furnish efficient instruction in them, since
they must be conducted as ungraded schools. From the moral view¬
point the open-air school is objectionable. It tends to develop the child
asymmetrically and, by emphasizing physical training, leads to a con¬
sciousness of bodily defects. The child, seeing that at some one's else
expense he is fed, clothed and given time to sleep, becomes slowly to
regard himself as a special case, to feel in the end that the world owes
him a living.
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A. Czerny74 has inquired into what factors influence the course of
tuberculosis among children. It was once thought that increased body
weight could prevent the spread of tuberculous disease and favorably
affect the course, but it has been observed that the best nutritional
condition in children has been followed by a tuberculous infection of
no mild course. On the other hand, children with a low body-weight
and a proved presence of a tuberculous lesion have gone on for years
without the disease making rapid progress.

Hereditary taint does not explain the difference in the course of
the disease. The author has had opportunity to watch, in families
free from tuberculosis, children who became infected from an outside
source and in whom the disease was rapidly fatal. In tuberculous
families he has seen children in whom the disease was mild and did
not end fatally. Of all the factors thought to influence the disease only
one seems worthy of mention. Tuberculosis has a better prognosis in
children with stable nervous systems. The reason is difficult to explain.
Excitable nervous children are difficult to nourish because of their
changing moods, but a lowered state of nutrition, as mentioned before,
does not explain this matter. It is more likely due to a rapidly changing
blood supply, to the various organs dependent on vasomotor disturbances
so frequently found in these nervous children. An excitable, nervous

system is congenital but can be modified by proper conditions and it
is always advisable to send nervous children with tuberculosis to sani¬
tariums, away from home. Sanitariums, Czerny finds, should be located
where the climate is not extremely variable. Rapid changes of tem¬
perature and high winds favor the development of respiratory diseases
and these have a bad influence on the tuberculous process. In most
instances, however, respiratory diseases of children seem to arise inde¬
pendent of climatic conditions and are due to a constitutional abnor¬
mality, called the exudative diathesis, which can be completely cured
by the regulation of diet. Eggs and milk must be avoided and vegetables
and cereals freely given.

Sanitariums for tuberculous patients must be fully equipped for
heliotherapy and fresh air treatment. Fresh air in the writer's esti¬
mation is more important than sunlight. Also such institutions should
be in a position to induce pneumothorax in cases of pulmonary tuber¬
culosis. This procedure, according to Vogt and Pielstieker, can be
used for very young children and in Czerny's opinion is a great step in
advance.

As to tuberculin the author has not yet seen results which could
not have been obtained without its use. Czerny lays stress on the
influence of the diet on the course of the disease. He so regulates the
food that there is no rapid water retention. A rapid gain in weight
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usually means water retention, which from animal experiments seems
to cause a more rapid progress of the disease. He advises a diet as

follows : Twice daily, meat, vegetables and malt coffee, and a minimum
amount of milk. Cod-liver oil is also given. The children observed on

this diet remained for months at a stationary weight, but they grew,
their muscles became hard and none developed new tuberculous areas

during the treatment.
C. Beck75 treated a number of children suffering from various forms

of tuberculosis with Rosenbach's tuberculin. Rosenbach produces his
tuberculin by planting a fungus on a six to eight weeks old culture
of tubercle bacillus, developing it at 20 to 22 C. for ten to twelve days,
separating the culture mass from the medium, and mixing it with a

glycerin-carbolic acid solution. Experiments on animals showed this
tuberculin to be much less toxic than Koch's old tuberculin.

Beck's observations were made on cases of pulmonary tuberculosis,
exudative pleuritis, peritonitis, tuberculosis of the glands, bones, soft
parts, ears, intestines and skin. A number showed multiple lesions.
The injections were given as follows : The first dose was either 0.1 or

.01 grams, and the dose was increased 1/10 gram every second day
until 1 gram was given; then this dose was given twice a week for a

month, then once a week for a month, so that the course of treatment
usually lasted three months. In obstinate cases the treatment was

continued half a year or longer.
General reactions occasionally occurred after injections. After large

doses a few of the children complained of headache, loss of appetite,
nausea, slight temperature. Marked subjective symptoms were never

observed. The local reactions were frequent and severe. A few hours
after the injection redness and swelling appeared at the site and spread
over the entire arm. In twelve to twenty-four hours the process resem¬

bled erysipelas or phlegmon, but subsided quickly on the application of
moist compresses. The so-called "focal-reaction" was constant. In
cases of pulmonary tuberculosis the râles increased in the affected area.

They disappeared again but reappeared with each new injection, although
to a slighter and slighter extent; the fluid in cases of pleurisy and
peritonitis increased; lymph-nodes grew more swollen at first but grad¬
ually became smaller and finally disappeared. Tuberculous abscesses
opened, eliminated pus, and finally healed, tuberculous ulcers threw off
the necrotic tissue and healed. On the whole, the results with Rosen¬
bach's tuberculin were favorable, but, as Rosenbach says, the injections
must be repeated to maintain the immunity produced by the use of the
tuberculin.

In his ambulatory clinic, W. Wolf76 treated with tuberculin twenty-
two children suffering from scrofula and incipient tuberculosis. He
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wished to ascertain whether this method is practical. He usually began
with 1/10,000 mg. and gradually increased the dose, giving one injection
a week until 1/1,000 mg. was given, and then further increased the
dose to 1/100 mg. If untoward effects developed he continued with
this dose and omitted one week before continuing. In four cases he
began with a larger dose (2/10,000 mg.) but reduced it because of the
reaction. This method differs from Wittich's, who began with 1/1,000
mg. and gave two injections a week.

The most interesting results were obtained in relation to the von

Pirquet test, which was influenced in nearly every case, but disappeared
in only three. Clinically, improvement followed in every instance.
There was retrogression of the glandular swellings, the rhinitis, and the
ocular inflammations. Subjective symptoms, loss of appetite, weariness,
pain in the chest were mitigated soon after the second or third injection.
These results corresponded closely with Wittich's, yet Wolf asks whether
the same could not have been obtained with less dangerous methods.
Scrofulous and tuberculous children react very favorably to dietetic
and hygienic measures, and the author feels that at the present time
the tuberculin treatment should not be carried out in an ambulatory
clinic. He does not think that the necessary precautions to prevent
harmful effects of the tuberculin can be taken.

H. Koeppe78 noticed that frequently after a von Pirquet test, axil¬
lary glands, which had been swollen, rapidly decreased in size, but only
on the side on which the test was made. He concludes that the
tuberculin entered the lymphatics, was carried to the glands, and there
exerted a curative effect. The following of his cases was the most
striking: The child was 4% years old, emaciated and cachectic. The
chest was flat but showed no signs of tuberculosis. In the right axilla
was a mass of glands, as well as along the edge of the right sterno-
mastoid muscle. The von Pirquet test made on the right forearm
was strongly positive. After the test the child unexpectedly improved
generally, gained in weight and the glands became much smaller. A
second von Pirquet test four months after the first resulted in a still
greater reduction of the glandular swellings. Koeppe believes this
was due to the action of the tuberculin which was directly carried to
the glands by the lymphatics. As there was still considerable enlarge¬
ment of the cervical glands, a third von Pirquet test was made behind
the ear, since the lymphatics from this region empty into the cervical
glands. These glands also decreased in size. Four years later the
child was perfectly well.

Other patients showed similar improvement and Koeppe hopes that
an easy and effective method of treating tuberculous glands will develop
from this study.
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C. A. Julian80 reports his own observations on the children treated
by von Ruck with the von Ruck vaccine, as well as on 131 children
treated by himself.

Biological and experimental studies by von Ruck demonstrated the
amount of specific protective substances in the blood serum before and
after the vaccination and showed that they developed in response to
the administrataion of the vaccine. After its administrataion there
was an increase in the specific agglutination, the opsonic index and
the specific amboceptors. The bactericidal power of the blood serum
of children treated with the vaccine was apparent from the fact that
guinea-pigs inoculated with tubercle bacilli and exposed to the action
of the serum taken before vaccination died of tuberculosis, while those
inoculated with the same number and same culture of tubercle bacilli,
survived when the tubercle bacilli were exposed to the action of the
serum taken after vaccination. Regarding the technic of preparing the
vaccine, Julian refers to von Ruck's original paper.

Symptoms suggestive of tuberculosis, including cough and rise in
temperature, disappeared during the first four months after vaccination.
All the children gained in weight and strength, had better color, and
were more interested in their studies. Sixty-four of the children were

examined fourteen months^ after the vaccination. In those who had
inactive tuberculosis the findings were practically unchanged. In those
who had active lesions there was a decided amelioration and retro¬
gression of the physical signs. In all but one case a decrease in the
size and number of the lymph-nodes was noted.

Three weeks after vaccination the 131 new children showed as

remarkable a change as those of the first group. There was gain in
weight, retrogression of physical signs, and disappearance of enlarged
glands.

R. C. Cummings81 experimented with von Ruck's tubereulo-protein.
One cubic centimeter of the vaccine was mixed with 2 c.c. of sterile
normal saline containing 0.25 per cent, phenol. Of this solution 0.30
centimeters were injected for each of ten successive weeks into ten
apparently healthy guinea-pigs. Five weeks after the course of treat¬
ment they were inoculated intraperitoneally with 0.001 to 0.1 mg. of
virulent tubercle bacilli. At the same time nine control animals were

injected intraperitoneally with the same amount of virulent tubercle
bacilli. About fourteen days later the vaccinated animals seemed sick
and at the end of twenty-one days were obviously so. At the end
of four weeks the controls appeared ill in quite the same way. All
died of general miliary tuberculosis, the average length of life being
the same in both series. Cummings concludes from these experiments
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that immunity was not produced by the vaccine, which seemed rather
to have enhanced susceptibility than otherwise.

Ten children with active tuberculous lesions were treated by
L. C. Ager82 with mixed vaccines. He says that, although recent
investigators have shown that tuberculosis alone may produce the tissue
changes in the lungs commonly found in phthisis, it is believed that
such changes are usually produced by a secondary invasion of various
pyogenic organisms. The vaccine Ager used contained the bacillus of
influenza, the bacillus of Friedländer, the Micrococcus catarrhalis, the
pneumococcus, the streptococcus, the staphylococcus and diphtheroid
bacilli. This product was chosen because it contained the organisms
found in washed specimens of sputum. The results were disappointing
and no definite conclusions could be drawn. Autogenous vaccines it
was thought might have shown a different reaction.

L. Emmett Holt, discussing this, said he believes that such reports
should not be made and such therapy is harmful, for the unwary may
be tempted to pin faith on a specific, and to neglect the routine method
of treatment.

Galliot83 has had opportunity to treat a number of children suffering
from tuberculosis by the remineralization method of Ferrier. Each
day for several months he gave two or three of the following tablets :

Carbonate of calcium, phosphate of calcium, each 20 to 30 centigrams;
chlorid of calcium, 10 to 20 centigrams; calcined magnesia, 5 to 10
centigrams. He gave cod-liver oil also.

He does not believe that complete cicatrization of the lesions was

obtained, or the future of the patients assured, but in all cases he
found the disease to be arrested. Most remarkable was the amelioration
of general symptoms and the gain in weight. Galliot recommends
this treatment for the children of the poor who can not be moved to
other surroundings.

O. Vulpius84 emphasizes the importance of sanatoriums for the
treatment of bone and joint tuberculosis in children. Such institutions
should be in a healthful location in the country near enough to the
city to be accessible by the surgeon. They should be thoroughly equipped
for orthopedic and surgical operations, with balconies, solariums for
fresh air and direct sunlight, and laboratories for physical, physiological
and bacteriological examinations.

L. Revillet86 describes the method of treating surgical tuberculosis
on the Mediterranean coast, and the results obtained.

The patients each day are given a sea bath for one to three minutes
and then are exposed to the direct rays of the sun, at first for from
one-half to one hour, later from two to three hours, then for the greater
part of the day. Large hats are worn to prevent headaches and, when
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the heat is very intense, white gauze is placed over the exposed surface
to prevent solar erythema. The marked pigmentation of the skin is
a favorable sign. Immobilization is employed only for acute painful
inflammations of joints and surgical intervention as little as possible.

The author says that the improvement in the children under the
influence of the sea air, sunlight and baths is surprising. Not only is
there a transformation of the general condition, but local lesions heal
rapidly; swellings and suppurations—glandular, articular and osseous—

disappear; cutaneous lesions cicatrize and the scars are remarkable for
their firmness, suppleness and white color.

A. H. Tubby88 gives four reasons for improvement in the treatment
of surgical tuberculosis among children: (1) The wide recognition of
the beneficial effects of climatic treatment; (2) the employment of
Roentgen rays in diagnosis; (3) the wiser administration of tuberculin;
(4) the better education of surgeons in the use of supporting apparatus
and greater ingenuity in inventing new apparatus.

Outlining the leading principles of a scheme for dealing with sur¬

gical tuberculosis, the author says that every case in the country should
be registered, that hospitals for the treatment of these children in a

suitable climate should be organized and supervised by medical men
who have received special training. Children should be admitted with¬
out unnecessary routine and the length of their stay should be deter¬
mined by the nature of their disease. All children should be followed
up after dismissal and suitable trades sought for tuberculous cripples.
Moreover, special provision must be made for incurable cases, so they
will not be a source of infection. There must be opportunity also for
research work in surgical tuberculosis.

J. H. Jopson89 discusses the fallacies in the treatment of tubercular
adenitis. He says that there is a tendency on the part of some surgeons
to recede from surgical treatment and to substitute conservative mea¬

sures. The simple incision and curettement of broken down glands
in conjunction with hygienic measures was recommended by some, and
Roentgen ray, tuberculin therapy and Bier's hyperemic treatment by
others. Ic seems to Jopson that the extravagant claims of the upholders
of the Roentgen ray treatment are unwarranted, or founded on insuffi¬
cient data, and that, when physicians condemn the results of operative
treatment, they ignore the work of men like Dowd, Wohlgemuth and
von Noorden, who have shown that cure followed radical treatment in
from 70 to 90 per cent, of the cases. The Roentgen ray is useful as

an adjuvant to surgical treatment, while tuberculin therapy is pro¬
tracted, expensive and contraindicated where there are caseation, lique¬
faction and necrosis present. In these cases Jopson also recommends
the removal of enlarged and diseased tonsils and adenoids. He has
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frequently seen them removed before the operation for the glands, but
only exceptionally was the operation on the glands thereby avoided.

F. C. Pybus90 says that tuberculous cervical adenitis is almost always
secondary. The chief sources of infection are pediculi capitis, suppu-
rative inflammation of the middle ear resulting from tubetculous
infection of the petrous bone, carious teeth, tuberculous skin lesions,
and, most important, infection from adenoids and tonsils. The supra-
clavicular nodes may become infected from the media stinal, or both
groups may be a part of a generalized infection. A tuberculous tonsil
may be enlarged but more commonly it is small, hidden and likely to
be overlooked. The enucleation of the tonsil is essential if it is the
infecting focus. When this is done the glands may undergo a natural
cure, but if there is caseation the glands should be removed. Operations
are difficult and should be undertaken by only a skilled surgeon. There
may be occurrences even after dissection and the author emphasizes the
necessity of general sanatorium treatment. He has yet to see that tuber¬
culin exercises much influence on tuberculous glands.

Downloaded From: http://archpedi.jamanetwork.com/ by a Penn State Milton S Hershey Med Ctr User  on 05/26/2015


